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On the basis of research work published by us a decade ago we point out that the identification 
of transverse spin done in Phys. Rev. Lett. 109, 152005 (2012) is incorrect. 

PACS numbers: 11.15.-q,12.38.Aw,12.38.Bx,13.88.+e,13.60.Hb 


At present, understanding the helicity and transverse 
spin structure of the proton in the context of Deep In- 
elastic Scattering (DIS) is of great interest. Intense ex- 
perimental and theoretical research activities have been 
going on in this field for more than a decade. Ref. [l| 
(also see Ref. [2j which is a comment on it) is one of 
latest papers on this subject. As authors of Ref. Q have 
already pointed out, the identification of transverse spin 
done in Ref. [1[ is incorrect. The correct identification 
of helicity and transverse spin and the associated sum 
rules in terms of the intrinsic spin operator in light front 
QCD were investigated by us [3j-|5[ a decade ago. In the 
following we elaborate on this. 


It is well-known that since DIS is a lightcone domi- 
nated process, the most appropriate theoretical tool to 
study it is provided by Light Front Quantization (for a 
review, see Ref. Q). In order to understand the spin 
structure of proton which is a composite object and in- 
vestigate any sum rule associated with it, one should start 
from the intrinsic spin operators J" 1 , i = 1, 2, 3 which can 
be constructed from the Pauli-Lubanski operator. It is 
well-known that J" l 's are frame independent (see for ex- 
ample, Refs. whereas the usual rotation operators 
(which form part of the Poincare generators) are frame 
dependent. As correctly pointed out in Ref. [H any an- 
gular momentum sum rule, based on rotation operators 
that are part of Poincare generators, will have frame de- 
pendence. The solution to this problem is to start from 
intrinsic spin operators J 1 . Construction of J % in light 
front QCD is carried out in Ref. [5( . It is well known that 
the transverse rotation operators and hence the trans- 
verse spin operators in light front theory are dynamical 
(interaction dependent) whereas helicity operator (whose 
explicit construction and a perturbative analysis in light 


front QCD is carried out in Ref. Q in the total trans- 
verse momentum zero frame) is kinematical (interaction 
free) . 

We have shown in Ref. [H, HI that just like the helic- 
ity operator J z , the transverse spin J % ,i — 1,2 of the 
composite state can be separated in the gauge A + = 
into orbital-like (explicit dependence on the coordinates 
x~ and x ) contribution Jj and coordinate- independent 
parts J j} and Jj u - What is the phenomcnological rele- 
vance of this separation? Most interestingly, the proton 
matrix element of J\j is shown to be directly related to 
the integral of the well-known transverse polarized struc- 
ture function gx just as the proton matrix element of the 
coordinate-independent quark intrinsic part of J 3 is re- 
lated to the polarized structure function g\. Based on 
J l ,i — 1,2 in light front QCD, in Ref. [1], a transverse 
spin sum rule was proposed and verified for a dressed 
quark to 0(g 2 ) in perturbation theory. 
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